Direct exposure to nitrogen dioxide fails to induce the expression of some inflammatory cytokines in an IC-21 murine macrophage cell model.
Biologically-active molecules secreted from alveolar macrophages, such as cytokines, have been proposed to be involved in the induction of pulmonary toxicity and inflammation in response to the inhalation of oxidant gas pollutants such as NO2 and O3. Despite this, mechanistic studies are hampered by the difficulty in obtaining control macrophages from human subjects, and the intrinsic variability of such primary cells. It is, thus, of importance to develop alternative models for such studies. Here, we have characterised expression kinetics of the mRNAs for tumour necrosis factor-alpha (TNF-alpha), interleukin-1 beta (IL-1 beta), macrophage inflammatory protein-1 alpha (MIP-1 alpha) and macrophage inflammatory protein-1 beta (MIP-1 beta) in confluent cultures of the murine IC-21 macrophage line in response to LPS. The secretion of TNF-alpha protein into the medium, assayed by L-929 cell bioassay, closely followed the expression of its mRNA in response to the LPS stimulus. In contrast to LPS, the exposure of IC-21 cells to either air or various concentrations of NO2 in air between 2 and 20 ppm, in an inverted plate exposure model, failed to induce the expression of any of the cytokine mRNAs probed. We conclude that the IC-21 cell line may represent a suitable model for studying the role of stimulated cytokine gene expression in inflammation and that the early events in the pulmonary inflammatory response to the inhalation of NO2 do not involve stimulated release of TNF-alpha, IL-1 beta or MIP-1 alpha/MIP-1 beta from macrophages.